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Tevatron/CDF Upgrade

» Refer to Tevatron and CDF status talks for
details

« Tevatron (Runl = Runlla)
— Js5=1.8TeV —>1.96TeV

— Higher instantaneous luminosity (1.6E30
—28.6E31 cm2s!)

— Higher expected integrated luminosity
(100 pb'! = ~2 fb1)

« CDF
— New silicon vertex detectors
— New Central Outer Tracker (COT)
— Time-of-Flight (TOF) >
— Extended muon coverage (n=1.0—1.5)
— New Endplug EM and HAD calorimeters
— New DAQ and Triggers (e.g. Secondary Vertex Trigger)
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W’=1th in Run 1

e Inthe L-R symmetric model, no
guarantee that v, is light. g

ItMy, <M ,—>BR(W>I1v)=0
— Two cases: M,>> M pand M, <M ,

ﬁq

* Same final state as W* single top
production

* W candidate
— A high p, lepton
— Large missing E

Expected number of signal events in

Number of events

MW’ > MVR MW’ < MVR

116 168
115 161
43 58
14 19
4.5 5.9

— Constrained “Iv’ invariant mass to 106 pb-!
W mass Mo
« 2-3 jets with >=1 b-tagged jet (GeV/e)
225
* Reconstruct “Ivjj” mass and look for 300
excess 400
500
600
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*Limits (exclusion for SM couplings):

225< M, <536 GeV/c2 (M ,,>> M ;)
225< M. <566 GeV/ct (M,,< M )
Run Ila expectation: M,,,~800 GeV/c? for

(My>> M )
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W’? th in Run |

*Background: W+jets, #, single ¢

*57 events observed

*48 +6 background expected
*Fit the mass distribution

oB(W —> tb)/GB(W —> th)s,

2.0 T T T

1.5~

CDF 106 pb™
—— My >M,q
e MW'<M1'R

1.0

o011

200

300

400

500 600 700

W' Mass (GeV/c%)

Hyunsoo Kim/UIUC



Drell-Yan Production

 Drell-Yan events can be used to look for

Extra Bosons

Large Extra Dimensions Compositeness, etc...

—Expect enhancement in the cross section
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7z’ S_e__arch in__Run I

« Searched for Z’ in e*e~ and ufu (and
dijet) channels 10t f

-+ COFDate -
10%;

—— DY+Z+Dijet

 Isolated high p, leptons

. . . . . 102_
* Look for excess in the high invariant aco dijet

mass region
* Limit: M,,> 690 GeV/c* for SM

102 & 10

N L, 1
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In Run I
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Drell-Yan Distributi_o:ns in Run I

» Searches using Drell-Yan production
underway using Run II data:

— ete~—>10 pb!
—>M > 450 GeV/c?

M > 340 GeV/c? (Randall-
Sundrum, &/M,=0.1)

—  uu——16 pb!
—M,> 270 GeV/c?

M > 255 GeV/c? (Randall-
Sundrum, &/M,=0.1)

« Expect M,>1000 GeV for Z° -1l (SM
couplings) in Run Ila
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Leptoqugykswin Run I

HHHH

* Leptoquarks generally produced in pairs ¢ 3rd generation

and decays to (Iq)(lq), (Iq)(vq), (vq)(vq) — 77bb
* st generation .« My,> 99 GeV/e2 (B=1)
- eqj — vvbb
* My~ 210 GeV/e? (B=1) + M, ;> 149 GeV/e? (B=1)
e 2nd generation
— My CDF Preliminary (110 pb™)
* M, 202 GeV/e* (B=1) ' ‘
- M . /.
* My 164 GeV/e? (B=0.5) e, | N A/
- vvee =

o
o

- M, 122 GeV/e* (B=1)

— pjj+pvjtvyj
« M, ,,> 183 GeV/e? (B=0.5)

o
o1

Branching rati
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HCP 2002

Looks for particles decaying to a #
pair (Top-color assisted
technicolor Z”)

Reconstruct # invariant mass and
look for excess in high mass
region
— One W decaying hadronically
and the other leptonically
— e/ut E;+>=4 jets (>=1 b-tag)
Leptophobic Z” limits:
— M ,>780 (480) GeV/c?* for
1=0.04M,, (0.012M,))
Run IIa reach:
— M,>1.1TeV/c?(1=0.04M,,)

12
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CHAMPs 1nRun I

»  CHArged Massive Particles: long- %% 2o =)
lived enough to leave detector i
(e.g. sleptons) g
* Look for slow heavy charged . ogo | P (Gev/)
particles S
— Large dE/dx ?‘*E
— Large time-of-flight (TOF) 'or, 1 L
p (CeV,/c)
 CDF Run I Analysis o { ‘ ,
Limits on Stotiljo(g?r?prlgtesuxsssswe Particles
— high p, track with large dE/dx PRSLRE — COF preiminary
. . % 7%:%% JLdt=90pb™
— used high p,muon trigger : g
- ,6}/< 085 102;——
— 12 events observed/12+2 bkg - 3
expected g
— >220(190) GeV/c* for stable 4th__y, =
generation up(down) type quarks g

Mass (GeV/c?)
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CHAMPs 1in

* Use TOF to separate high values

of By — dE/dx does not have
discriminating power at high p..

* Select events with high p, muon
trigger

 Isolated high p, track with large
time-of-flight

e Use TOF assuming track being
deuteron as reference (TOF,,,,)

to define large TOF
TOF Diﬁ”=T OF meas-T OF deut

— signal region TOF,.>1 ns

p/c\| 1/p%-1 (GeV/CE)

Number of events

Run 1]

PR

CDF Time-of-Flight : Tevatron store 860 - 12/23/2001

1A=

TITTT

05 1 15 2
Momentum (GeVic)

30 < Pt <40 GeV/c (background-dominated region)

| DAL L L
CDF Run 2 Preliminary

™ B Observed

JLdt=16.5 pb™ "'

30 < p,<40 GeV/e . l

0 0.2

20 < p,<30 GeV/c'|~

0.4 0.6 0.8
Minimum allowed (t - t expected for deuteron) (ns)

T .
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Inclusive lepton+y searches in Run I

* eeyyl; event at CDF prompted searches involving high p; leptons and
a photon 1in the final state

» The search is based on 86 pb!
« E.(L,y>25GeV, ¢T>25 GeV
» Backgrounds are Z+y, Wy, [+jet, Z — ee, etc.

Category S M no P(n > nolpusar)%
Two-Body [y X 24.9+24 33 9.3%
Multi-Body [y X 202+1.7 27 10.0%
Multi-Body Iy X 5.8+ 0.6 5 68.0%

<Multi-Body Iy Br X 7.6+0.7 16 0.7%

« Data in agreement with the background prediction except for Iy 175 X

— interesting to see 1f we would still see this excess with more data in
Run II
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_  EMfetsinRunl

HCP 2002

R-Parity conserving SUSY —
large J; due to LSPs

In searching for gluino or squark
pair production

— 3 or more jets
« E>70, 30, 15 GeV
— E;>70 GeV
— HA{=E >+ E "+ E)>150 GeV
74 observed and 76+13 expected
background (QCD.tt,W/Z)

Final Hyand [E; cuts are
optimised for different regions

16

e[imits:

Mz >300GeV/c? Mz ~ Mz

Mz >195 GeV/c?

v 84 pb!
500 mT \ 1N T LA N B \3\
I =i tan 1
450 i ﬂ;lé,a,sclﬁ ﬂ: :
400+~ meue G058

11=-800 GeV/c? |

OHHHHHHHHHHHH
O 100 200 300 400 500 600
Mg (GeV/c?)
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Exclusiy__e_ ¢ Y 1n Run I

* In GMSB models, gravitino can be
the LSP (superlight gravitino)

a9 = yGG
« In LED, a photon can recoil against a
KK tower of graviton

qq = 1G .

¢ Assuming minimally interacting
gravitinos or gravitons

- E7 >50 GeV

— E;>40GeV

— No jet with E.>15 GeV

— No track with p,>5 GeV/e
* Main backgrounds: Cosmic rays and
Zy >vvy
11 observed and 11.0+2.2 expected

HCP 2002

17

1c:'45'|'|'|'|'|'|'|'
i CDF, 87 pb™

103 1 After Photon ID cuts
i s&1 After B, > 45 Gev cut ]
After cosmic ray rejection cuts

Events per 5 GeV
o

0 80 300 350400 450
Photon E; (GeV)

e Limits:

— |F]V2>221 GeV

(>217 GeV in E;Hjet)
— Mg>549 GeV (n=4)

>581 GeV (n=6)

>602 GeV (n=8)
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R-Parity Conserving stop in Run I

S

g StOP pair produged through R- e Limit on sneutrino mass vs stop
parity conservation mass space
(99,88 > 1) &
) Assumlng Very heaVy Charged 0 Stop in the Dilepton Channel, T -1V b
11 ;
sleptons  CDF Run | Prellmlnary
= YBR(f —>bI'V)=1 100|JL dt =107 pb™
l=e,u,t :EZTBR(T—> I ¥ b) =100% CDE
90| " — ,exclu,de,d at 95% C.L
« T "IV bb  final state T a &
> | L
. ) [ D
— I+ E+(>=1) jets 8 £
= 70 & 7/
« 0 observed =Yy \
60 | S
1.52 £0.26(stat) £0.32(syst) e ‘ ‘ D@\
background expected sof /- or e ]
a0 B ‘ 5
60 80 100 120 140

M(t) (GeV/c?)

AR T
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R-Parity Violating stop in Run I

_)

* 77— (b)(wb) > 1vyv 1 bb final

9

Stop pair produced through R-

parity conservation

R-Parity violation — stop can
decay to a pure SM particle state

Assuming stop 1s the LSP or

dominant decay mode is 7 — 7p

BR(f —> =1

state
e/pt E,+7,t(>=2) jets

0 observed

324 expected dominated by

(Z ;9'317)+jets

HCP 2002

e Limits:
M_>119 GeV/c?

=
o
/N

T T T T
[Ldt =106 pb* j
T”f —>‘crbbelrh+22]ets
B (tla T b) 100%

Cross section (pb)

.....

Mg > 119 GeV/c*]
] .

" — NLO Cross section ]

i (CTEQ4M, “:M"f) ]

i 1

L 95 9% C.L. Upper Limit

-+- W channel

- .= € Channel

—— Combined e+u

| | | | | | |

60 70 80 90 100 110 120 130

Mz (Gev/c?)
1
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Co_nclusi(__)_ns

« CDF has searched for new physics with various signatures
* No evidence for new physics yet
» Searches for new physics/phenomena in Run II already have started.
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